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(54) MOVING OBJECT AREA DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To extract a stable 
moving object area, regardless of the size of a motion 
vector, and to generate a background image which is 
not included in the moving object area, in a scene in 
which a moving object is tracked by a camera. 
SOLUTION: The motion vector of an input image 
generated accompanying the movement of a camera 
is detected, a field space to be processed according 
to the size of the motion vector in a field space 
calculation part 1 b, the generation of a background 

image is performed by using a motion area, a motion I V* * ^ LAJ 1 »>*«*»m I 

vector, an input image and a background image in a 
background image generation part 1 c, the motion 
area is detected from the motion vector, the input 
image and the background image in a motion area 
detection part 1d, a moving object area is detected 
from the motion area in a moving object area 
detection part 1e, and the processing space of the 
motion vector detection part 1 a and the background 

image generation part 1c is varied by referring to the output of the field space calculation 
part 1 b. 
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B4fc®&H)1!gf*iaJ«rott£b £ft 581btti{*fBJttttttlga 

tftot, infeA2)B<£coK)£'<£ h;u^^lt±i-r-S®b# 
^ hyuttUiaiJi:. *rEAaB«fr6>W*B*£ttJiM- 

*«*H«±ja»*'>*< t^jifliL. web*** h 

[|*#fll2] B&®flftfftA-g-£A2)B«& L, WEA* 
B&CD&K^&fjiisSCQ&tti £ft 5 &tt99t*:fl!4ttttil&C 
tfcot. B&KA2jBtecoS&£'*? h;u^«ltti-r-5)l!lS 
h^U^ldJSPi:. lTOEAftB{fcfr&W*B{k£1tJft-*- 
*W*B«±JiMB*'J>&< itAiL. fJSBt!)^^^ h 

BiSco&tt^&MJsSCQ&fcb * ft 5 f£»%<*$IisS&tii!&g 
T'&oT. fHEAaB«a>»#'<* 

«Hf*B*±ja«*'>*< ttUffllL. WEB*** h 

;uco*# £ <k»ili!|ftltt:««©Hiaffl3Ri: <Dfflll81SlcS-J 
L*TimE«»B0^l»»l::fcMt4mEW*B*£ll&EA 

»B«t*aui-r*tij**fts-r6ct 

BfttMBWttttlgB. 

-cfcor, «rEA*B*©«i#'<^ h;u*«m-r*»* 

h;uatb»t. ffiTEA*Btfi^&#«Bflk?&^«-r 
Stf»B*ifeJ»ffiS'>* < ttJlBL, WEB*** h 

L*T*FEM)*'«2 HUttttffi£mEtt*Bffc£j£ffia>«>! 
SMB*. L < lilNEtt»Bft£jiltfJ®*<Dtt3BIM£5r 
Sia. ffiBB*** hJua*$$£ffiE8B1M*tfli« 

ansiBX&atBBficij: y«rEW*B«±«»i=*»(t 

«WE«*B*£WEA*B«itii0W-r*9J***J£ 

[»#fl!5] &nft{*ffl«ro«2lBX£<7>ffiHtt£ L 
T. »Bftfc«*0>«'||**L<l4»*'<$ h;utttt«-C 
$ *1-&*§BIHI£ ffl 1>T «J5)c L fc»#3S 2 ~ 4 CD IvT 
feftM^Etta&BliltMIMKtttiJBII. 

[1**316] W*Btt£A4lBttA*€>Hl#tttt£tttil-r 
*M£«Wft£U*B£JlfllL. B*««l=»LTB»ryM* 



[fgfEcofNflfclSB.8] 

[000 1] 

pr*e<f»*ai«^&»6*i.fc»B«!i=s*LT. ttts 
#n. ssis. a^jg^ic-r -sta>T% B&igmgs-p 

[O O O 2] 

(1) *> i 7l]5£TA*lB<fi£iI#LTWmiIHgj££l& 

(2) ^^^^i&Ritgr'A^B^coi!!^^^ h/utttus 

(3) (2) £m4t(=M$fllHR«L. MfH* (fFBfett 
AM) lc»LTI4W*B**E*rt*-*\ LT 
I* A ftB* <L ffiH £ ft -5 fl« TfiOH-f « o 

<c (D i*±icBtfaeast«f=tt*?*ir*iy 

^^7-7 9 4 2 9^*l=8B«**lfcJ:3<t*a>3&< 
SM<£<0JH£3M+i: LT. * * ^rf^gfS LTl^-S 
»*<©»*B«*±«*S*I=IB LTI4»M¥ 5-2 2 5 3 
4 1 -^SglcfPljF^tlf-^ 5 l-U®CD^1fclzi£ LTA*) 
Big 4: «^Bf&<!: coJjqKcdSiJ^ * mzt -S 7J;4 ^ £ 
*iTl*4. LA S L C:KliA»#B9i*fc*>»f*4»a>»jh 

*(*a>WHi=«fc4i*ttai*j*'>*-t*'*ta)-cfc6. se, 

l=«lMm*©«««±: LT«IB¥5- 1 4 5 8 4 4#£f 
MlcM^$:hJh£5i::«B4fettfHtta&aS£ LT^IJ) 

5F$^Tt^-5o 
[0 0 O 3] 

[fg0^7!)<fl?j?iL<J:5<!:-r^Sli] ratEafFnttttlfljlttt 
di^SC0^P-v^ll$|113 9lC^"To «e*C0^11)^|«:^ 

i=feit**«Bao7-f — ;u KiBiiA<B36i?*y . m$fi 
-r-Sc m7co«*4i*sr B iM^x (*fci4y) -cfcy. ik 

MI*B*a>jgKfi£SLT&y. **G>^7*<A*B 
lSC0®gffl. jiSI*«>y9 7(*»IHB««)WflEttSaLT 

*fi7 (a) <Dt$tj:mig.m<-mz-ft*iLT^t>®W} 
-5„ z<DWh$mmzttLx&wimi*m®miii<ntztbizm 
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©sasicj: y»*fMto«5H***i*?rii&te*<**. 

[0 0 0 4] Sfci7 (B) Vlt. &IDfetMS4K0!>01t 
fcttHttJfiiW. «»«(*»©lft»«*fctt2Jllfl[)A« 

2) ft*** h;u*<**L^»ft 

SSIEfflJsl-tO)!!!)^* h;u 
[0 0 0 5] *JB«!l4**a*-&ji!U=*». t§4ttiHM*ffi 

[O 0 0 6] 

ft* *&ffi<DS1 1 (DfltJiKll. A^BiHOM*** r-;U£ 

B«*ftia-r*w«iiitf!*ja»*iKE< t**«L. n 

'IBM*** Muro^SKas^ivciWEB*** Hutft 

[0 0 0 7] Sfc, m2(D^fi£l*, A^B*©*)*** 

&^Bfc£f*J*r*»*B«£fiM»*<l>«i:< 

Lv 1iFE»l#'«* l-jua*£$£IMMfe*tt*a>n2ZB 

B«±^flsa)ffl3imPRt L < lifflEffftBfl&J&tta*- 

[0 0 0 8] &3 0)«fi2l*. A^ENtO)!})^^ 

IkWm t fUI5A ftBfft t £ Dam-t & fl^ £;*5£-T SBtfiK 
[0009] 

MM$tti. Tt©iIHg!£fi£0) : &ffllJI£, tb^"*? HU0)* 



***4</h*LMI#l4jBaiB«!*(£<-r-&CfC. f£U#l 
ttfW***fclM»*B{fc*£liEU C0)««HU<££ffl 

[00 1 0] *fc, »3MHI*Rr*(::*-.5fefrroit»|c. 
«nttttfnE<DniZlBaE£:a>igHft£ <t <fe y „ 

M&<D £ X ^ * lc £:& £ ft £: I ^Eb^tfcg&tB *<fr tL 

[ooi i] *fc. Hua*:#££:&M1!ittfii 
*»ji:-r«sijft*RrKi=-r*cti=j:y» &tttt<*ii* 

**t:fc:l*»«B*S£jSU =0>Wf*Hflk*fflLvT» 
[0 0 12] 

[OO 1 3] Wi^^ MMSttiSfll a-CI*A*B 

Sffl^TH*** p«r— ;uKivinii»t« 

#BB*0>Kfrti L < &tffiTAB{fc£j&fliS 1 c 

lcfelt««*Bil!G)S«rt L < KIBIft Jfclc 
»«B«±J*«M c-ciiAABflU ■ft*** h;u. dob 
*l«T?±l**;h.fc»*B«L M*««*fflL^r«rfc<t« 
»B«t*£J*T4. Wi$ffit&&tii&l dTfttMl*** h 
;H=«fcy*|jE**ifc«ftB«i:A*B«i:a)ft»*W» 

[ooi4] Eb^? h/u^abspi a i*is^«as&fflL^ 

tt^— U/K — hj (National Technical Report 
Vol.37 No. 3 pp308-204 Jun. 1991 ) T*i5£ ttTt^-S^ 
;ilZOL^Tll2$ffll^Ti^*l$i5^B^■r4 0 

(1) ;uKf (=*Slt*A*H«*S (f) taiB 
L. Z<OkZ<DmMW&WmU2 alzitAfiW&t i n 
t (f) — JUKIH»h.fcB«S (f-int 

( f ) ) 3b<«#**LTLNS. 

(2) ttSj&y'y^^&JIg^ bTfl*. Hj^!S 

(f) s S ( f - i n t ( f ) ) $U 8 IC^-T 5 -30)18 
iHtlCtfSlJ U B9 (A) IZTjkTt&mW&S (f-int 
(f) ) 0)=&fI^0)ttS^. 9 a iA*B*S (f) 0)# 

l^«MfllC (n. z) $H+«^i. 0 §L, nl4M^S# 
1^nS5, 2l41SSjgasfflp?-t»a)MfiSSaL-C3sy. 1 

(3) ^^Hl(*'J^a5 2 clcfca^T. mn?IHE0D*§^<I 
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(Dm-S [C (n. z) } ^^S^KHl^-CCD^iailCav 
e (n) . ft/JvfilCmin (n) % *§ltHi0>ll'hffitti£CD£) 
@B<D x . y Talo]/^ grdx(n). grdy(n) £ 3}t 

(4) iftt^-? h;u?*^gi5 2 dt?i*. *&&«Jtta>i!i# 

^£ v ( f . n ) frihW}£*<7 KJUV ( f ) 

(5) «tb$^.fcSfi#^f hVUV (f) £ffil^T. 

— ;u KreiPiitmsn i b x'^mmmmm^ 2 a roMf/rt l 

CO 0 1 5] <IU M^*-? hyU^ttJgfi 1 al*C(D^;£ 
[0016] $Sl^T 7 -< —/I, KPelB^St^SP 1 b OTftiSI- 

(1) H«K«HM£»3 aKfclxTttaStlfcll*** 
h^ro^^^ir^-f— ;u KMME1tflS3 b Icfcit^tiT 

■L<l**ttO>*!l5eSfT5. Hl^*-? HU<7)*#$A<'h$ 

iI^ISItTill^(7)Sifr : t ) L<li^CD*iJS$-r-i.o BIT 
[001 7] ;i> K f (-33 it h;u£v 

(f) . A*B0^#BaB*©7*— A-KIHB* i n t 
(f) tSEtii, ftf* (*D (St2) <D£*>Z>fr 

* ata-r 4 b#ic m»t <t & . 

5(/ -int(f),x,y) 
f 

int(f) 



[0 0 1 8] 
t*1 1 



[0 0 1 9 ] 
[ft 2] 



int(f) > THi 
[0 0 2 0] tztzL. ^^OTHIiSafS^aLTL^-S. 
&3b\ (StO (»2) T'liibt^-? h7UCD^^$i:7 
-f — ;uKI«Pil4ait«:H«*ffll^-Ct^4<. 7-f-;i/K 
WWil©*icj:y«i#'<^ h;KD*#*<DPB«**<fc*-& 
Tf$< citS«t^.bW. r (St 3) 

[002 1] 
[St3] 

|V(/)|>Tff„(in*(/)) 



[0 0 2 2] ftfc. *»05tt««-*-CI4*/9<7)»*, 

(x) 73|6]J5K«-VX (f) *m*T**»T*S. 

[0 0 2 3] =gmW&±f$.& 1 clCOlvCliEK^m* 

■cBMnsBWiTft. 

(1) ;uKIHIMft*eBl bfr&G)W:&£#fi8U 

4 c{=fiH#**trL^*«rl3±l«**ifc«*H«BG (f 

- i n t (f ) ) tW)^-<<? hn>v£ffli^-c, JS^IEm 

Si5 4a-e (Si 4) l=;rf*ISSE«£mV B (f-i n 

t (f) ) sjna-r*. 

[0 0 2 4] 
[»4] 



BG(/ - int(f), x + V x ,y + V y ) 



[0 0 2 5] (2) «*B««*r«J4 bl=J3l*T\ (St 
4) l=*yg«fc»**Lfc»«BHftB (f-i n t 
(f) ) iAABfcS (f) . J8J:tfMl#flMtSIBl*T 

lilt lc»LTI4 (St 5) 6fflLxrW»DD**K 

[0 0 2 6] 
[St 5] 



B(f) = «$(/) + (1 - a)B(f - int(f)) 
a : m&/i9*~* 
(0 < o < 1) 

[0027] o) nfkwmwmm* c-ci*. w«u 

M*fr»4 b-Cf^rt**ifc»*BBfllB (f) £&@BSrft< 
fTt3)tl§StBG (f) tLtfitl). 
[002 8] Hj^flHS^tBSU 1 dlcr3lvC[*g]5Sffll* 

tsmb 

(1) t>*^0>M$Zffim-tZ>tztblz. tethZHtzWiZ 
h;UV$fflL^TWftffl«BG ( f - i n t ( f ) ) 
*A*H«S (f) tHttr«l=«:*«fe5irft«l*»ffl5 
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aT' (Sit 4) (D&m^m^'llOo 

(2) M#5tltg|55 blCfcl^T. A*)iIH£S (f) il 

*lf-WSiIH£B ( f - i n t ( f ) ) (Dg'AW 

(3) %lcm»«IJ«!|»J3t«P5 clCfcO-CA^<ttfmcDS 

7<;^W-fXfL (ffiu L(±*») tL. nix, 

{(*,») II s(/,*,y)-B(/. 

[0 0 3 0] y -< (DKWLWm (xO. yO) JliTJCD 

o. y o) 

[003 1] «H)4fe1*flMtttiiffi 1 e f=-3l^TI*B 6 $ 

LTL*-51l3&£ 1 -3<»>f)\,— y£9i.U^X&ff)\,— -J[Z. 

(2) ifflgflUfttiftjaSffi 6 bT'l*. T'OJ^ydFtLfc 
«■ y ^(73 * T ifitt L T t * & t» © * -T -S *ft3S-c & 

& o 

(3) ]l£j&ME£«!i9fli6 c-ctt. 50u— * 

(4) 8tt!M*fiHift£fe£tt 6 dT-l*. JbieCD*&3I&l-<SI 

[00 3 2] Jai±©**91<D* 1 <D36]fc#J<D*j»t±£51 
Lt. AtotftWrLTI^-Sfl)**.* ^-C?iiJiLTl*3r> 

[0 0 3 3] ^K^<*^JH£©^aj^t LT, «n«Bi4c 
fHJ*a)a!SI£ia 1 Olz. S»M4«SB1 1 i=«-r. iktt 
1*11 1 l= fcM+*7 -f -;u KIBHWH-JMPSAflirr 4*3891 
0)7j it lOai, 7 -f — KraHHB^rott*^^ 1 0 b 

*<»M«!f*:1H«a)BB8li: x*»fii(D»i|>ffi11-eftS 0 C 

St LT x $4^|p]<D<^$#B1 LTL^o 01O. 01 1 

[0034] *§tmo)Mitfmvimitim&n<DK 



so-ftfrnm* (xo. y o) t-r&t. 

(x s y) = (x0± (L-1) /2, y0± ( L — 
1 ) /2) 

f-**LT, (1*6) *fflLNTM*«*fl)*iJS*tT5. 
[0 0 2 9] 
[*6] 

int(f),x,y) |> rff, fl4 } 

[0 0 3 5] Wil (DyjiiX-ltWlt^ HI/0>*£$£B 
*an?l*»t6*#««0!)T^^.*-vfl>**t,*JJE*itl= 

ay at?. 07 (a) ©xy^atfHc&i-r+ti*, t->7 

tU£ ft ia*lcSl7 (B) rocfcaic^r^^^-VO)^-^ 
[0 0 3 6] "f hVKD^^^yiltT'Sj 

*««3&<»aj**i.ftt*i3t-r«a>-ci*«<. f*tt*Bi*flr 

[0 0 3 7] ;i/ RaWJU-SttP 1 2 b(D«lSlCOL\ 

Till 3$fflL>TP*i^lK0^-r^ <> 

( 1 ) &mmmwmsi 1 3 a t-i*. sisot 7 -r ->v ka* 

(2) {-ta^v-v^vyjaSSB 1 3bT*lt ID9 (B) 

i=*-*-#iif!«j*«>tt«jai9 c t^mi^mm<Dmmmm 

^-r-s^awfitc (m % z ) ©-ffl*B 1 4i=scf o 

(3) mmmmtmui 3 e-eid:»nM{t:«i«offiMfl[- 

[C (m. z) 1 A>f>ffi^fit(D I Fl$]fflCave 
(m) , g/hfilCmin (m) . *§liflfiitf>ft'J*fitttjfi05£j 
iHOT x s y73l6]Jil<:^Gx (m) . Gy (m) SSCUdL. C 

(x) 73ISH-2 0, Jffi (y) 73lRHC2 0(7)^|t4 

({ML. Gmin^O) „ Ctt«fc y igiaffiJ^i: 

-5. 

[O 0 3 8] 
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[»7] 



N(f) = 



[0039] (4) m&^m^Bi 3 d-ei*. 

h;K7>*** I V I SHH^T (ft8) (C^y. 7 -f 

[0 O 4 0] 
[RK8] 



[004 1] -Tkfr*.. Wl#«J««ai*jE«l=tTafc«) 
1=1*, W*H«iA*IH*4:a>IHl!b<T (f) 
!^ITfe5Ci:5t«t^ 0 ;UKrBlPHSB1SSIJ3 b 

ji/KMRRint (f) tJHH^tifc^-f-^uKIWIHT 

( f ) £ffll^T. SHtMSr^SIJ 1 3 d T'CDSHlMfr© 
ftfH* (»9) ttt-h. 

.2 1 



[0 0 4 2] 

[ftg] 

mt(/) > T(/) 
[0 0 4 3] ft. («9) t£\iT'ti:< C«k2) iCfcMf* 
i n t (f) ©BUSffllxfeftfttW^I^BB-rSC 

(x) ^rfi]jiE»vx (f) £jfli>-c*.3SSi-e# 

o 

[0 0 4 4] £fc % *«93a&M4fe1*iaJ»ratiiSBa>ft 

2<D3SS60"jl*. Hi 2<D-7-f — ;uKTBlPth»fflJi 2b© 
3.©«yi=Hl 6£fflL^;i£:T'ili3!T-# 
•Sa KfKBHStJISB 1 2 b iC-pi^Tlill 1 6 5ffl 

c 1 ) &mwtra*ro&tti*#flfcfl-*ai! 1 e a i= * y 

(*10) CD«fe7l=5+»-e^-5o 
[0 0 4 5] 
[«1 o] 



TT77 £ (/(*.V)-W 



|M| 



[004 6] ( 2 ) jS*r«S]»[St*ffl5 1 6 b T'lZ<mW.(T>T 

££«LTJHfflH*fca>ffiBM>M£< &*IB*MffifN 1 * 
(811) SJHUTfcJt*-*. 
[0 0 4 7] 
[SSI 1 ] 

Nl = ^(a) 

[0048] g (cr) tLTVir^exp (-(T) £ 
if** fc*H*d>M ft 

(3) arfftE«r*"JS»i e c-er*N 1 * (*7) on 

( f ) £9ME£*fcU (»1 1) <0N 1 £ (»8) © 

n (f) wuLt7-<-^Krd!iT (f) stt*-r 

•S= CtfJT (f) <fc 7 -< — H- KPalPSfBlSSfi 3 b <D i n t 

(f) £ffll^T. DHftSBrOfttt (K8) lc*y, MSt 
[0 0 4 9] jfelc. *&g§a&|jl1fttttM&ti]&.t©£ 

ttHiUc^ttiggrom 3 ©HJgtfiJIcfc lt-S±<*^'P -«/ * BO 

^KraPSS+ltfflii 7 bx-itWi^^ h;uco>:# Kleins. 
T. A^iii^i:#BBiii^cD4gM<I^#^L-CLNSCi:T' 

[0050] «a^v->^>y«iaaj2 b<7>fflBa 



at LTD 1 7 0)jS«(=*f J: 5 i=*»»{**«omic> 
■r-573;£tfei.o CC-efSU1UM:«J«a>ail>ttfllld:»lll 

[00 5 1 ] U)^? H;M$ttig|5 1 7 a I*. H2lCfcL'> 
[00 5 2] HI 8 £ffll^T 7 -f — ;U KPalPSSBtSSfl 1 7 

( i ) #Rna*wj£ffi 1 8 a ■cit#mtoi*m<Dm*>iii. 

S b H 8 (73 5 -3 ©HHSCD 1*3 if © flUE £ #88?" -5 $ 

( 2 ) iUfftPsUPt+mgR 1 8 b I* 1 3 c CO«Q.S^^»l#l<* 
«*K-CI4fc<. B8l:*t*nfW (1^nS5) l = 

^LTfT-^f-tcor-fc-So bp*.. ranaflSro&fci* (C 

(n, z) ) A>t>tB^<iS(D s PKj<lCave (n) % g;J\fif 
Cmin (n) . ftMm.toM'hfetti&CD'ZlWZn x . y 7j|6] 
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JfcttGx (n) , Gy (n) £»tiJU 4"3SlEtS*'l» 
U Groin* 0) „ CtiJ: y^iZllifft<tG)*iBi*Ma< Jtc 

siiXMiRNtt: (is 7) i=j:yjna**Li). 

(3) HfttMSffiSgSP 1 3 dfc«fctf7.f-;uKMI«IB« 

[0053] *&ffio>tti (ommmizisn^m 

1. fc x «fcl>*m2CDj|]6fi0iJICfclt-51! 1 2. fc«fctffl3CD 
*lt«l=*> N l+SHi 7-CI4. 71/ KIHffiM-JMPOtiJ 

[0054] ;uKF B lPBf+*S|5-eii@^(7) 
#k^7 h;u*a*LnT*7-f— 7UKra-ccoiti#'</7 

1 afccfctfl 7 aC0l$*ffl£|g]1 9^fflL^TlftB^-T'S 1 , 

(1) #KRBHftS?l*l!i 9 atlt 7 4— 7UK f IzfcMt 
4A*B«S (f) i:F7-f-;iKlllitifcI«S <f 
-F) £fc»LTl^4. 

(2) ftaMi-7-y^>y«a3iaJ2b. £x&1Siilc¥iJ5iSg|5 2 

[0 0 5 5] fctJUjg-*? h7H$UiaiJl afl)7<-;i/K 

■etuis'** h;uaaflBi a^nst^s. 

[0 0 5 6] *1<DSafi0«l-*Jl.*T, tt*^ KiU*ai 
—71/ KfiflfiS'eSlfT L /cB#CQ 7 -f — 7l< KHPBB+ 
bl-O^TE12 0i&fflLNTi¥iSiffl5iftBJl-r'5 o 
( 1 ) WS^* h7t/&tiSffl5 1 a as«fctf1 7 a<Dtiit>£W) 
h7U»gg|S2 0 at'«IL> ^TK^-f— ;i/KWWI 
KfcMtSM*** Ml/SttJM-*. i*i*H«Eif*iJ36 
»3 aA<iB«E«ri:*iJSf **"CtT5. fflf»S«rfcspJ3£ 

( 2 ) HiftMirfiJSSB 3a, —7U KRUPSilBltfflJ 3 b 

co *&Jii*-tKa>BttB t m c -e $> -s fc to^as-r •& . 

£(/) = oS(/) + (l-a)B(/- 
= o5(/) + (1 - a)o5(/ 
= aS(f) + (l-a)aS(f 

== £ a(i - a)*s(/ - 1) 

t=0 



[0 0 5 7] hiU&ajffiS^HJt^/f— 
PTCSefT Lfc»<D. m 2 ©JlflS«l=fcltS 7 -c — ;u KM 

P^5+»g|J 1 2bCDMJI. fc«fct/m3(D*l56^Jlctelt^,7 
-f — ;u KPalPiE+ggfi 1 7 bcoSasi-oL^n*. 11)1 3, 

n 6, bi 8©n*H*r*ijjetti 3d (ti<iii 6 

c) ts 13d (tL<»16c) <DAttT*&Z>Wl$'< 
* h;U<!:©f B 1lciJj#/<-> K7l/fS*aP2 O a *tSHtfc*ft 
Hi*** MU«*»2 0a©M131H:±eBMP!fc 

•arc mm^mn,. 

[0 0 5 8] *f=*&H<DfMnft{*ffiltt&ffl£ata*4 

<&iiifi0i]i::oi.vcB%Bj3-f a. 1212 1 3u«tt/E2 4i**fg 

( (ft 5) #HB) *tf*-r*«*tt»aB2 1 afc<fctf2 

[0 0 5 9] ID 2 1 (*&HMf*W*£#fiSLTRI2ISX 

i:<Dffira^ttm-r-573xtT-fcy. II 2 4 lig] 8 (7>m n SI 
tilt (il^l**5MJHt) <7>4B§attfre>»Hife1*1« , ]*G)J92l 

[o o 6 o] ^r. raftit3i:aJ2 1 a -eff 5S&J1£I22 

2fc<»:UJll2 3T-. £fcd&ftl£:S5 2 4 a X'ft ? 
HI 2 5 *ffll\TH«ri. BI 2 2 f=£lt«#HB1flJ*Sfll 
gf51 3 a, ttS^-V^V^'ffliSSfll 3 b, iSfiiraPHB+ 
ggfli 3 c. j3*l/H2 3lCfcl+ft#«»f«aJl 6 a. 

wmmmtmfli i 6b, &j:tfB2 5i::}si?<&#ffiitiM 

*J3t«J1 8 attiiarolttBJlt^lCTJfe-Sfctf). IftBjl^^ 

[006 1] CC-ei4-0fli 7UK«i3£fT 
5i#^^#^.-S>o WSH«^fiE<»5t (ft5) ICJSOT i 
n t (f) =1 SttALt, (»1 2) OTcfc^lZ&Jfc-r 

-So 

[0 0 6 2] 
[*1 2] 

1) 

- 1) + (1 - a) 2 2J(/ - 2) 

- i) + • • ■ (1 - o)*a5(/ -*)■•• 



[0063] CCD (ft 1 2) ^ oTs t 7 -f — Kisiffl 
[0 0 6 4] y ;u KraPHRlSE^-c? 



(4 i n t (f) =N/ | V I 7-f — 71/ KCQFBlftLJIS^O 

lifts ltl^-So -rtf^*>7<— 7i/ Krara**@^a>*i^- 

l=a3l*Tfc»»H*±JiM#l= i n t (f) 
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K»t fgfkwmiz-sikti&msyommz mi 3) 

[00 6 5] 
[*1 3] 

y = o(l - a y 

[0 0 6 6] (S81 3) £12 2 eClST. IS2 6«fcy t 
*<ig*D-r-S <tSi)^ y 5 A< t -»oot L*lt*Hiy 

= 0<!:l4&bfc^o t =0«cfclt-5»»EiSA< 

©7-f-;uK»*T 1 t*|B-r*. (*1 3) 
»a*ffll»Ti»Lt (*14) aUUti!**!,*. 

[00 6 7] 

[*1 4] 

^=a(l-a)nog(l-a) 

[0 0 6 8] (814) J:yt=0l:Slt518#a I 
o g ( 1 - a) <h. tt)tf-a ^^OiSJg^y 1 <k*fB-rS 
<t. (S&1 5) <7)J:-5lcfc.i> 0 

[0 0 6 9] 

[*1 5] 

y\ = a log(l — a)t + a 
[0070] C*llCy 1 = 0£{tAL. T 1 
[0 0 7 1 ] 
[«1 6] 



log(l - a) 

[0 0 7 2] (» 1 6) ^fc> a(C-Ol^Tfl?< i: 

[0 O 7 3] 
[*1 7] 

a = 1 - exp(-— ) 
[00 7 4] t<t4. «12) lifi^-f-^KJlilt 

*tiH«(=LT*ta-e**. (»i7)©Ti*(» 

8) <DT (f) <kIE]iiM(DH&*<fc&<k^fc:-ri. T1 
= i3N/|vU^y. eft* (»1 7) IcttAUfc* 
(DA< (»1 8) ittft. 

[0 0 7 5] 

[*1 8] 

[0 0 7 6] <lSr;^^a!2 2 a "C I4K) £ ^ 5- h;UD:*:# 

(»1 8) lcffcALTfiiav<7*— * a£$fe^f-5. 
(i18) OTglflfcSE] 2 7 IZtPTo 

[0 0 7 7] (SSI 8) (DttXSttft-TSfettlZlSMfe 



l4ffi«£mi&tt«©x7JlR]»*#*JfllV ®«£H2 8 
lc. «i£>tt11*ia2 91-^-To W«ii«l4A«!l<©*ff-> 

— =?T'&mLtzW&Vfo&tfffl 1 0. Silt? 

BH ilS > <fc I4M# -5 . 

[0078] jt&ttfluiMNkTOX-c a =o. at Ltztt 

28 at, KUff L a =0.2 , 0. 4 . 

0.8 t Lt-=&735e2 8 b. 28c. 2 8dt*SiS 0 ~J -< 
-;u KIHINKft<B£a)J|ftl4 a =0. 2(cf-5 ^IMMfetMI 

•a to. 2~o. 3ttisic<t y . tt» fc ISIi-af* C t 

[007 9] ^l^«m<0»ll)1fett:fS«ttUaEac)!>ff 5 

a>itjSffi#ij(-oi''Tift0.s-r-s,> 03 o*>«fc 1*123 i i4#ss 

^a^^m-cfc^) 0 com 5 conjee 14. n, 12. 
m3conss^jizfcivr. whhhs^/ssij i cowman^ 
E«aJ4bi=teit*»»/^>— * ( <*5) $ 

4«ttttW» 3 Oa6^3 1 aSWfiit 

[0080] ::t*7-f- ;u Kinm*pr*a>**©» 81 
«iai-c#*i.iia©tti4i icistMsifai^. -r<cib%«* 

©l4HB±T!©iMttEli*<Jlfc**)lcfc. 

/ -f X<D|g«£8l7&*<*lal<Dffi3l=(4Mfttt < * l ) . 
ftttttttttttttlE L < *7*£„ 
[008 1] m%**tH83 0ai:l4. 7 — 
KIBH!W-»» 1 2 b A< 

■ (gi 9) (D£<«M=«fcyffl*JE«*fT 5**14. 

=7*— ££a = 1 t-r-s 

■ (»2) yfflfME*r*fT5*6l4. f&ifcifc 

^ai2i atrai:7jat <SMiiii4ia 2 2 ) vm-ft'^* — 
9 a sas-r* 

[008 2] Sfeftfttfttfll 3 1 a £ 14. 7 -f -JU KWJ 

PSftHSB 1 7 b A< 

• (tt9) (0llH*(=*yiH*JE*r*fT?**l4. 

7>-$ $ a = 1 <ht" -S> 

■ (»2) yUflkSESKSfT 5*^(4. <£S!ljfc 
3£«J2 4 a <fcp|i:73& (PftBI4IEI 2 5 ) -C|g*jv^> — 
$ a 
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[0 0 8 3] &tlzm 1 fccfctfH 1 2fc£tfm 1 7 fccfcl): 

12 i urn 3 o&£ifm3 i izteit&mzmmtfiiii 
»i d©«j*«wffl5£»5 c<Dftea>*aci="3L^rBiwr 

£Z «IU Z> 1 T«Z*:*#<*SIS£*JB2Ilir*'M& 
S<ft- < . 7 4 <F>*l%mm (xO. y 

0) fr&©E*t£d £ L»*H*J*&*ftftli«*f*lf 
A</h*<«C*7^^U^*«fiE-r-5. EK£ LTI4JL— £ 
'J -V KE**<tt*WC&**«» «2CD4jfi^£&§t, 8j£^ 

ek, sake*. zm^xbmrzimT'fo&z.kitm 

*5E3--f «J v KEJ** <*1 9) l-^-To <BL f 014 
[0 0 8 4] 

[*1 9] 

d = y/{x- x 0 y + (y- y 0 ) 2 + cfl{f - / 0 ) 2 
[0 0 8 5] cc-cariiM*"^ hkd**S I v I \z 

*y*<br«flR»-c*y. ^o-mt (»2oj 

j /o-W x 0 +(i:-l)/2 w +(£-L)/2 
/=/„ x=r 0 -(L-l)/2 tf=y„-(L-l)/2 



"To li*** HU*«/J*3^i:B#|Brafiia>«HI«5<JEE 



[0 0 8 6] 



:2 o] 



a = 



D 



[0087] 
( f . x, y) 
[0 0 8 8] 
[*2 1 ] 



£> 

(»19) SfflL^7-f;U^<7)SiRffiW 
14 (IK 2 i ) ifcft. 



t^(/,a: 1 y) = Z 



-<J 



[0 0 8 9] 7 ■<}[,$■*)■'< Xttmffl-fiftZL ({ILL 14 

. b#Pb173(S]^l Ftste-r-s. z = 2. «=k 

L = 3 , L F = 3 0)B#c7>:7^U£0)^S+0IJ£|I]3 2I-7F 

-r. 7 << )i>* <D*tst.wm (xo. yo i-arr-s, »# 

IMW>»HJe*f*£ (ft 2 2) ICjF-To 
[O O 9 O] 
[*2 2] 

w r (/ ) x,»)^*,»)>r% 



[009 1 ] :Ct\ I (f. x, y) liWffifl. NW [009 2] 

l4:7-f ;u*<DIE*l-fb<Ift, THwliHHfi£*-ro iE8Mb [823] 
«ft£ (»2 3) iC^fo 

£j F (X-l)/2 (L-l)/2 

aw=E E E W{f,x,y) 

/=0 as=-(Z-l)/2 y=-(£-l)/2 



[0093] o*y (»2 2) *aua-rsmiis*»#ffi 

igc<t L-C^t±i-rS= #[-. IH1s 112, 117, El 2 
i. H3 0&t>*@3 ^\zte[ J rZ, : &m^nto^<&mk\h%l>^ e 

SE«£m*-57jj£lcoi*Ts 11 3 3 £ffl(^T8Mffl£8fc$3 
V*. 

(1) fflifi»3E»ffliSSIJ3 3 a T-I4. ss#««t«6dasin 
d<Dg»l!ia(C3t* LTHI®±i*s £/cl4?'P y 
.LT2&7cJS;£Sa&« (FFT. DCT§) CD^&£*T 

•5 o 



(2) JB»«7-rA»**Ui»3 3 b"CI4. 

x, y c7)-eH J trHt7)73lfi]t?^til-r-&o 

(3) Jl;£$Ei£ffiJMiJl§|5 3 3 c T'I4, 2 "CEt 
tiULfcflMMk*© («L <i(7)&73lfi]<D) JS;j£ftfi)c»£i£ 

(4) &ttlttttfB)«%£ffi 3 3 d Tl±n%tti£ft£tl=<l: 
y»&*ifclBJttH*t*»lHlia>ffin*W-*L. *§IMa> 

(5) &»4fettfiMttflkrattlfl!3 3 eT'14, Xf'^ 
4 -Cttlii **tfcKI«H»ro tf— > tt«*»»«H*©M«D 

x. yTjlSlCTJSUftafiJt^roll^^u, vtt5i«Rfl) 



(10) 
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El 3 4 IZff.T. 

[0094] *%w<r>%-\ (Difcmmt it. m§m<D±> 
©aggros £m\ zom^fg.n'm^w&zi-tmw 

[0 0 9 5] *fl)2^fflv- Is] CJ: 

(2) fe-5i«¥i*A^»J(7)^t*^^S^f tz#i\zt> 

[0096] gp*u d) T-it* <nmffl*>, a 

•5. **UC*tLT (2) T'li. ^1/^1/^P b 1j!)<2-Z)£D 
&3§:t*:<D o IC -p T L \ § tz HX y . 5FS<C v- > 
tSt>iK*. (1) rjftJl«>— >j „ 

(2) OTi>— r^^^->— >j tPf^. 

[0 0 9 7] ;©2-3i»v- >$¥<]^-r-S/=tolc*;^0^ 
£El^=v— >*iJSiJ7j;££113 5 IZ^T. i3 5lCfcL^ 

W3Sttia5 3 5 a tt5, >^ErBl«tbfi|J3 5 b (= 

%<*^Si!M^tbg|53 5 c-C(4«iC>(4«. ffi«#£fc#tt 
So C£T?ifc*->— >-ett«i&{ft«Jb«KJEU HBW*- 
JfeLTHStf. a*»fT*>->-CI4«iC>tt«. SWtt 

tt*fr&B5B©M*ft»lHi*fc56*-*. »BH*«3* 

■tit. >4<W±**l-5««-Cfc*. 
[0 0 9 8] **lfla>»2<7>Jfcffl«i:LT. fEB-fti** 

A<fc-5>„ B3 8l4S<l::#£**»«*rt* (113 8 
(A) rottfil) A«itt*R*T<-6 (H3 8CD (B) 
(O ) >-c»y. »j6«*£tM5LfcJl$* 

$ l=**3«T»ie»«fl)X— Aft** H 3 8 0> «fc 5 ICJE 

<b*-&*<©i*sirc*y, c*L*<a«ifl«iicftft-r«i:» 
SS#a)fifi*<li*L* «kyfitxtt«s4<»iB-c*4. cro 

X-J±i%m £ W> RTBBflBf* * G>ftBttBG) ? a v * H * 

@36l:*l> C*i£m*TSMiffl£8ftS!Jl-r-S>. 

(1) J§fJi£S3 6 alcJ:y»e>*lfcA*IB«* 

(2) X— i»«*ima!3 6 b^ttftUftftBttOBfll 



(3) X— A«Jp«|«l»3 6 o1?l*, X— 

3 6 b(7)tii^lzmCXmB^Wi3 6 atf)X— Ate^£#J 

(4) Mt3 6atli. X-Aft¥*»B"!fM*«* 
<0BBWI=*yWS£i:LTL^*/t«>, ft&fr&BBtt&tt 

I5BSB 36d. BB&^gB 3 6etSi|. B£0)£ 

[0 0 9 9] fcfc\ »fB-r-SB»©«IB»«3 6 a©tt« 

if^A<&s 0 «ig**<»-i$gB£&n-*-*Ji*i*« ^jt 

•BCiAtjBcy*.*. *C^»tt*tMtt*«Mt<DB<C>«B: 

siCct y a * 7<7)tt«*«»-r 4* > ^ttBSMraBB 

hB^^js^scd^p ^^m^U3 7 ic^l, zti&m 

(1) BJ&£B3 7 a ligSJigg 3 6 a©*>7(DU> 

(2) *>7tiB*l*»3 7 bT?ld\ MHllfetfcfHttOB 

'CMigfrk. rt* ^<75U>X£ftlf.&73ft£f+1f-r-§>,. 

(3) 7jp«7fiStil?aiSIJ3 7 c-eii. ^(iSt+^LSIJ 
3 7 cCQfcb*!l::i£C-CSi5!gB3 7 afl)*^7»U>X 

(4) iettl3 7i7lt. »lb«B1*1fii«<OBi&aBI= 

J: y :fi;<7<DU>X(D;£ft£RrSl:iLT^-5fctf>. f^K) 

I36d, ItSf^i3 6 elCjUy , « 

[01 oo] iai. ll^s^5lJlc^^L^r. iasreii^i*. 7^ — 

;u KIHlWfc Ltztf. 7 Is— J*mffit LTt J:t^ 
[0 1 0 1] 

i c c x » m si <s t a 73 n b * a p it r * w * w % i - -r 

[B 1 ] *«WCD»«i1«*:««ttffl«B(=ftl+4* 1 <0 

[H2] Hi MUEIttiglJI a5*t?D7^ 

u 

[Ei3] si 1 0T^-f — ^ KPaiRSfursiJ 1 b ^^-r^n 

[1)4] H 1 ®W*0Itt£j£8P 1 o^na-^o^^m 



(11) 
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[16] 1 1 <D&W)V!li*ffiMtfitii%l 1 e$St?D^ 

i 

[17] (A). (B) h^UA</J^$^li^CD^fiS 

£*-ti 

[ 11 s ] « -7 -v ^ > y as* ic £ 1 1 -s fautft a £ ^ 

-ri 

[®9] (A). (B)i4«a*-7-5/^>yftiaaji=*5it*« 

[no] ^ft^fflmtcDss^jF-rii 
nan] »m»#fiJ«fl)a'Oti:«**-rBB 

[H 2] *«H0&lli1fe{*fMttUttaf=£lt*$2 

(d mrnmcD ±& ? a ® 
[n 3] n 2 ^ -c — ;u Kiawstt-ssu i 2 b 

[H 4] fts^^-y^v^aisiztii^Tsaadttfcffl 

[115] ffiHttftft'Wi. */h«#ifi©«* 

£*-ri 

[116] H 2<D"7-r— A/ KfSHSftJtan 2 b (*£I6 

£^-r?p-y-?ni 
[ii7] *«naiMntt{*iMtttii&aic£it&ffi3 

[11 8] 11 7 <D 7 .< — ;i, KPslPIfl-gSB 1 1 b&m-t 
Zf P ? 1 

[H9] @3£7-c— ;uKMPirc*frrs»#'<* h;u 

[I20] n 9<£>»#-<-? h;H£aiaiJ£m*f::B#ro7 
^ — ;u K^sittssp i b £ jp-r z?ay?m 

[12 1] *%H<B»tttt1*W«ttU&Cf::£l*«$4 

1 

[12 2] 12 1 (Dmmm^Z 1 a MWfoWMLO) 
[12 3] 121 OTflSfcH+ma? 2 1 a (^BifeltfcMJS© 
[12 4] ««n<D»M)!Hlf*:fS4tttUiei*l=felt«IR4 

[12 5] 12 40)IMia!2 4a (M^* h;H$ 
ttJSPC0ffiHfil*fflt N -5>73;i) S^-T^P-y^l 
[12 6] rai^OHI^f If ti 

[12 7] W*Hflfclc***i*-7<— ;uK»t«»y<5 

[128] &W) i mtemM<»Mm (mft'^*-$o>tk 
[12 9] &8}mi*ffl&G>w.ib®.& mft/* 1 ?*— 
[13 0] 4:JSna>«ltl«Sf«:«4t«ktbittaiwftlt«ff5 



m 

[13 1] «»nO)»n!Mtt:«J«ttmK>l-^lt«ff 5 

ro±te:?p -v->l 

[13 2] I#ffifyj7ff ;i>££S^I2 

[13 3] 9Hl1ilt«:18««tttiaSI=SiftfilKSfc£ffiLxt=Jft 

££^-ri 

[13 4] JB£ft£»£^fe«&a&litttMI*®1* 

[13 5] &§£B8(DmW&Z}^^*Jls<?^<DfomW : £:7n 

-ti 

[13 6] *spjia>x— XKtt*gniqrftaii&o$flHfts 

[13 7] *ftftaft>7ttS@tt?rK«flBo*]ttt£ 

S^>rorEffl<5i]^^-ri 
[13 8] iS< lc#tt-T*»»«l(*4<ifi-it^r < 

[13 9] f*lbfetMMttttlSBa>%*ttl£q%-fBI 
WW] 

i a h^ueittseii 

1 b 7 — ;u Kft1SS»t*ffl5 

1 c vt^m^mm 
i d tt&ai«tttb«is 

1 e »IMfettfM&tttt 

2 a #HQBH»*flH* 

2 b vt&M.-?v?->#9&mu 
2 c *3a^nu*ij^aii 

2 d h;u;*5ESJ 

2 e 7<f —>\, KMMttHttil 

3 a Btt Miff*IJ^gU 

3 b 7^ — ;U KfHPHSEISfil 

4 a 

4 b 1T*lIflUESr«IS 

4 c ffftB&Sffitt 

5 a ffi^^^gU 

5 b ^stUSR 

5 c Kj^^fij^as 

6 a >WEMM 

6 b ifi*g«tttt6ffl9«l 

6 c bl£&r*£«ii9«i! 
6 d f»n*g<*tttt%&fll 

9 a <#BflBft) 

9 b JSsfsSSEI (A7JUf ) 
9 a ftSA 

9 b »mmm mwiwiwmm 

1 O a *f§^(D73 it 

1 O b fiE3fc735* 

12b 7 -f — ;U KPelflig+^SB 

1 3 a #BfiBJ«*8t8l! 



(12) 
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1 3 b 


■ J-** ri\\ ^ y — ^ ^ Ai— \-*\* 


3 1a 




1 3 c 




3 3a 


/ »J /A*. SMi iX. ]>i ALr -»± P|* 


1 3 d 


* ■ -J*^ *T/ 1 I J A*_ Ml* 


3 3b 


> OJ //X, 5CX. n J \S J" ALT <*^±i PI* 


1 6 a 




3 3c 


2f ill ift Bfe^l&^SSB 
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